All panels are Urea-PAGE analyses of cleavage assays performed using the CYC1 3ʹ-UTR substrate. Negative control reactions (-) contained CF IA and/or CF IB but not proteins with enzymatic activity, and were incubated for the same duration as the longest time-point. (A) CPF core is specific but has very low cleavage activity in the absence of CF IA and CF IB. We hypothesize that dynamics between the two domains of Ysh1 in solution may allow it to transiently sample the 'active' conformation with a wider substrate binding cleft. Atomic B-factors in the crystal structure imply that the β-CASP domain is more mobile, relative to the MβL domain. Incorporation of Ysh1 into CPF core may shift the equilibrium towards a more open form via interaction with other subunits. In addition, the polymerase module provides RNA binding sites which are lacking in smaller Ysh1-containing complexes but are likely to further promote cleavage. (B) Comparison of the effects of CF IA, CF IB, Rna14-Rna15 and Pcf11-Clp1 on cleavage by CPF core . CF IA has the strongest stimulatory effect, but additional cleavage of the upstream product occurs in the absence of CF IB. CF IB stimulates cleavage very weakly. The Rna14-Rna15 and Pcf11-Clp1 sub-complexes of CF IA do not stimulate cleavage. (C) Cleavage activity cannot be reconstituted by mixing equivalent molar amounts of independently expressed and purified sub-complexes, likely because they do not properly assemble in vitro. (D) Yjr141w does not substantially affect in vitro cleavage of CYC1 by CPF core . (E) CPF core has very similar nuclease activity to the intact 14-subunit CPF purified from yeast (Casañal et al., 2017) . CYC1d-GAAA (-) 10 30 90 
CPF pol +Cft2 and (M) CPF core . A summary of these results is in Table 3 . Given that the accessory cleavage factors are indispensable for activation of the nuclease, we performed a series of pull-down experiments to map their ability to bind to different components of CPF core . Pulldowns were performed using CPF proteins and complexes depicted in Figure 3A . To avoid misleading results caused by misfolded or aggregated proteins, we only used StrepII-tagged 'bait' proteins purified by anion exchange and size exclusion chromatography ( Figure 3A ). These were immobilized on strep-affinity resin and binding to untagged 'prey' complexes CF IA, Rna14-15, Pcf11-Clp1 and CF IB was analyzed. SDS-PAGE analyses of the bait-loaded resin after incubation with prey and four washes are shown. In all cases, the input lane contains the purified 'prey' proteins that were added. As a negative control (-) 'beads only' experiment, prey proteins were added to Streptactin resin without bait. Asterisks indicate contaminant proteins. CF IA and Rna14-15 bound tightly to complexes containing the polymerase module (with and without Pap1), as we had shown before (Casañal et al., 2017) , but not to other proteins. In contrast, no CPF complexes interacted with Pcf11-Clp1 or CF IB. This indicates that the polymerase module is the primary component of core CPF that interacts directly with Rna14-Rna15 to recruit CF IA to the complex, and may also explain why CF IA activates cleavage to a greater extent than CF IB ( Figure S3B ). class averages of CPF pol +Cft2, compared to the predominant 21 nm particle present in CPF core (see Figure 5C ). This is consistent with our model for CPF core because the hook-like globular density that we had assigned as Mpe1 and Ysh1 was missing. Omission of Ysh1 and Mpe1 appears to cause more conformational variability: the polymerase module is visible in each class with mobile extra densities. These are likely Cft2 (red arrowhead) and Pap1 (blue arrowhead), based on the shape of the densities. These data suggest that Mpe1 and Ysh1 have a role in stabilizing the overall assembly. 
